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ABSTRACT 
The study we conducted was to find out the immunological and the biochemical 
reason responsible for the recurrent spontaneous abortion cases. We compared 
the proteins of normal and abnormal cases and tried to know the biochemical/ 
immunological reason of abortion. It was very evident from the results we 
obtained that the expression of various decidual proteins (DP) that certain 
different proteins like the Decidual Proteins of molecular mass 97KD, 84 KD, 78 
KD, 70 KD, 60 KD, 50 KD, 34KD, 25 KD and 23 KD were the nine DP found to be 
expressed differently in the recurrent spontaneous abortion cases as compared 
to the normal pregnancy cases. It was quite evident from our results that their 
were proteins which were different from that of the normally expressed one in the 
decidua and some with variation in expression level as compared to the normal 
decidual tissues. Similarities were found in the proteins of both abnormal and 
normal cases. Interestingly we found out through our western blot result that the 
variation in antigenicity of proteins {or a change in the epitopes) is or could be a 
reason of recurrent spontaneous abortions. Through our study we can help in 
prognosis of the patient and help in early diagnosis of Recurrent Spontaneous 
abortion cases by comparing the proteins from the tissue of maternal decidual 
portion at an early stage and compare it with the already standardized results 
shown in our study work and could take a precaution or inform the patient at an 
earlier stage of the miscarriage which could occur. 
One of the most fascinating finding in our result is being found in the 
patients with a history of Typhoid and the patient treated with doxycycline didn't 
showed the G9a methyl transferase protein in dot blot and we can more often see 
through the Gel result of Gel 1 lane 4 and lane 8 respectively and through 
western blot too the result was confirmed 
From the 12% Gel we could see 55KD protein to be expressed only in 
patients and not in normal even in the 8% Gel the results are repeated. We could 
see vanous other proteins between the 205KD and 116KD, which is not found in 
patients. This is the region where G9a methyl transferase protein is found in 
normal patients confirming our Dot blot results. As G9a methyl transferase which 
exists as two isomers of molecular weight -160 KD or 180 KD so it could be any 
band between 205KD protein and 116KD protein which is confirmed through 
western blotting in our studies. 
G9a methyl transferase is a protein required for fetal development and ttiis 
is found in normal samples efficiently as compared to the RSA patients leading us 
to conclude that under expression of this protein could be one of the most 
possible reason for recurrent spontaneous abortions in the North Indian 
population of RSA females and could also be regarded as the predominating 
factor too. We can clearly observe from the Dot blot result of picture 6 in which 
equal amount of protein was loaded (i.e., 5|ig) which led us to conclude that the 
patient with history of typhoid and doxycycline treated patient lacked the G9a 
Methyl transferase protein which is essential for the fetal development and 
normal pregnancy. Talking about it in another way round we can say that the 
typhoid affected patient may be producing any molecule which inhibits the G9a 
methyl transferase protein. Since the abortion cases showed low expression of 
protein and there could be a possibility that any molecule or factor responsible for 
inhibiting the expression of this protein in patients is yet to be found. 
The Western blot results fascinated us too with 2 prominent bands 
expressed in all cases except the typhoid cases. Thence, confirming our result. 
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Introduction 
INTRODUCTION 
Recurrent Spontaneous Abortion (RSA) is often defined as three or more 
consecutive miscarriages before 20th week of gestation. However, some investigators 
have included even two miscarriages under the RSA category (Quenby and 
Farquharson, 1993; Stephenson et al., 1998). However, the recurrent risks and 
subsequent outcome are similar for women having 2 or 3 prior losses (HiD, 1994).Some 
authors have included first trimester miscarriages (Clifford et al., 1996) whereas others 
have included mid-trimester losses (Stephenson et al., 1998; Kolho et al., 1999), 
Patients with recurrent spontaneous abortion can be classified into primary aborters, 
having no live birth and secondary aborters, with one or two living children. 
Pregnancy loss is very common and, in most cases, it can be considered as 
natural way to reject the genetically abnormal offspring. The exact frequency of 
spontaneous abortion in different populations is not known. The exact prevalence of 
recurrent miscarriage is dependent on its definition, but can be estimated to occur in 
approximately 1 % of the population (Regan and Rai, 2000). Extending the definition of 
miscarriage to the pehod of fetal viability, or including incidence of two consecutive 
miscarriages without a previous birth or three miscarriages whether or not interspersed 
with a term delivery of a healthy child, increases the prevalence. Age and success of 
previous pregnancies are independent risk factors that affect the loss rate. Many 
authors have observed an increased risk of recurrent abortion, with increased maternal 
age (Abdella et al., 1993; Andersen et al., 2000). Advanced maternal age adversely 
affects ovarian function, giving rise to a decline in the number of good quality oocytes, 
resulting into chromosomally abnormal conceptions that are rarely continued. 
Outcome of previous pregnancies is another decisive factor in the risk of 
pregnancy loss. For young women who have never experienced a loss, the rate of 
clinical miscarriage is as low as 5% (Regan et al., 1989). The risk increases to 
approximately 30% for a woman with three or more losses but with a previous live birth 
(Warburton and Fraser, 1964) and up to 50% for women without a live-born infant 
(Poland etal., 1977). 
Recurrent spontaneous abortion is a heterogeneous condition and many possible 
factors are responsible for causation of RSA. The reported causes of recurrent 
miscarriage are genetic, immunological, environmental, infectious, metabolic, and 
endocrine to purely anatomic ones (Aplin, 2000; Regan and Rai, 2000; Li et al., 2002a & 
b). Etiology in approximately 50% of the cases of RSA is unknown, but it has been 
postulated that a proportion of these repeated pregnancy losses may be due to immune 
causes. It is likely that there is more than one immune cause of RSA, which may include 
recognition of paternal antigens on the feto-placental unit by the maternal immune 
system followed by destruction of the fetus, although actual evidence for this in humans 
is limited. There is considerable evidence for the presence of a specialized immune 
system within the maternal part of the placenta (the decidua), which is postulated to 
have a role in this process. It is often assumed that immunological mechanisms are 
involved in the successful implantation. The implanted embryo possesses paternal 
antigens and may therefore be rejected as an 'allograft'. Maternal adaptation of the 
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immunological responses to the implanting embryo is the key to successful 
establishment of the feto-placental unit Miscarriage may therefore be a consequence of 
implantation failure, inappropriate humoral and/or cellular immunological response to 
the implanting embryo 
The alterations in humoral immune response result in the production of auto 
antibodies against the semi-allogenic fetus in recurrent miscarnages 
Auto antibodies are found in 18-43% of patients with RSA There are anti 
phospholipid antibodies (14%) and antinuclear antibodies (7%) (Lin, 1993, Tulppala et 
al , 1993) The association between thyroid antibodies and RSA has been examined in 
a number of studies (Pratt et a l , 1993a & b, Bussen and Steck, 1995) The prognostic 
value of thyroid antibody among RSA women is known to be positive for thyroid 
peroxidase antibody (Wilson et a l , 1999) The maternal antibodies against 
endometnum-denved antigens were seen and it was reported that these antibodies may 
be responsible for altered immunological recognition (Eblen et al , 2000) Wilson et al 
reported that normal pregnancy was associated with a significant increase in the total 
IgG production and an increase in IgG subclasses 1, 2 and 3 except subclass 4 (Wilson 
et a l , 2001) However, women with a history of RSA had attenuated increased 
production of the total IgG and the subclasses 1, 2 and 3, as well as reduced production 
of IgG subclass 4 The increase in IgG production is mediated via Th-2 type cytokines 
(IL-IO and IL-4) and inhibited by Th-1 type cytokines 
Alterations in cellular immune response also play an important role in causation of 
recurrent spontaneous abortion, several recent studies have reported significant 
changes in the circulating immuno-competent cells of RSA women The penpheral 
blood NK cells of RSA women have a higher proportion of activated NK cells in vivo 
(Ntrivalas et al , 2001) Emmer et a l , examined the penpheral NK cell cytotoxicity and 
NK and T cell numbers and found that RSA women whose subsequent pregnancy 
progressed to term delivery had a lower NK cell number than women whose 
subsequent pregnancies were not successful (Emmer et a l , 2000) The significantly 
higher frequencies of anti-paternal cytotoxic T-lymphocyte precursor are found in 
women with unexplained RSA (Kotlan et al , 2001) The cytokines secreted by 
penpheral blood mononuclear cells at the time of delivery or miscarnage in response to 
stimulation by phyto-haemagglutinin were examined and found that cells from RSA 
women who miscarned had an increased Thi Th2 cytokine ratio compared to cells from 
RSA women who had a live birth or normal pregnant women (Makhseed et al , 2001) At 
the time of implantation, -20% of endometnal stroma cells are leukocytes, of which the 
majority is large granular lymphocytes (LGL) (Bulmer et a l , 1987) The LGL are similar 
to penpheral NK cells, but express a different set of surface markers i e CD56, GDI6 
and CDS Various other studies suggest that RSA is associated with an alteration in the 
endometnal leukocyte population, especially an increase in CD56+ cells (Clifford et al 
1999, Quenby et al , 1999) Quack et al studied the leukocyte activation in the decidua 
of RSA women with chromosomally normal and abnormal fetuses (Quack et al , 2001) 
They found that significantly higher numbers of activated leukocytes were detected in 
the decidua of women with unexplained RSA who had a normal male karyotype 
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compared to those with a trisomy miscarriage or normal pregnancies following elective 
termination procedures. In addition, the number of cells comprising the major leukocyte 
sub-population CD56+ NK cells was low in the decidua of women with unexplained RSA 
compared to decidua from women having elective termination. Altered cellular immunity 
at the feto-maternal interface is involved in unexplained RSA. The expression of Th1 
and Th2 cytokines in the endometrium of mid-luteal phase of non-conception cycles of 
RSA women showed that the levels of Th1 cytokines (INF-y, IL-2, IL-12 and TNF-p), 
were significantly higher, and levels of IL-6 (Th2 cytokine) were significantly lower (Lim 
et al , 2000). These observations suggest that the normal dichotomous T-helper 
response within the normal endometrium around the time of implantation, which creates 
an immunological environment conducive to successful implantation by the conceptus 
(Lim et al., 1998) which may be disrupted in RSA women. The above findings were 
further confirmed by the report describing abnormal expression of IL-1|3 and IL-6 in the 
mid-secretory phase of RSA women (van Wolff et al., 2000).The alteration in expression 
of the various immune cells and cytokines have been shown in RSA women, however, 
little is known about the way in which their abnormal expression brings about pregnancy 
loss. Three different mechanisms have been postulated for their role in recurrent 
pregnancy loss: 
r- Increased activity of uterine NK cells and/or macrophages, resulting into the 
attack on the invading trophoblast cells. 
r Direct effects of cytokines on trophoblast cells. 
r Effects of cytokines on thrombotic events in the vasculature, resulting in 
decreased blood flow. 
In case of successful pregnancy, the trophoblast is resistant to killing by cytotoxic T 
lymphocytes, conventional NK cells and macrophages, and freshly prepared uterine NK 
cells (Loke and King, 1991). The cytolytic activity of these NK cells is controlled by the 
interaction of cell membrane receptors with their ligands. Three families of NK cell 
receptors have been described. The first family includes killer inhibitory receptors (KIRs) 
and killer activatory receptors (KARs), which belong to the immunoglobulin super family 
Binding of ligands to KIRs inhibits cytolysis, while binding of ligands to KARs triggers 
cytolysis. The second receptor family consists of CD94/NKG2 heterodimers, while the 
third family is the immunoglobulin like transcript (ILT) family. While KIRs and KARs and 
CD94/ NKG2 heterodimers are found exclusively on NK cells, ILT receptors are also 
found on macrophages and B cells (Loke and King, 2000). 
Cytokines have also been postulated to play a role in uterine NK cell activation, and 
the receptors for various cytokines including IL-I, IL-2 and TNFa are found on uterine 
NK cells (Saito el al., 1996; Jokhi et al., 1997). It was originally proposed that the way in 
which TH-1 cytokines brings miscarriage was via activation of uterine NK cells 
(Wegmann et al., 1993). In humans, IL-2 has been shown in vitro to induce cytotoxicity 
against trophoblast by uterine NK cells (Ferry et al., 1991), and IL-4 inhibits the 
expression of IL-2Ra, IL-2R(3 and IL-2RY by decidual NK cells, thus preventing them 
from reacting with IL-2 (Saito et al., 1996). Human uterine NK cells are also known to 
produce a variety of cytokines including CSF-1, TNFa., IFNy, IL-1a, TGF-p, LIF and 
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GM-CSF (Saito et al., 1993; Jokhi et al., 1994; 1997). It has been suggested that the 
major function of activated uterine NK cells is the production of cytokines rather than 
cell lysis (Loke and King, 2000). These cytokines may affect trophoblast cell growth and 
function directly, or they may cause activation of macrophages, which could attack the 
trophoblast (Hunt and Robertson, 1996). 
The receptors for the various cytokines including IL-1, IFN-y, TNF-a, TGF-p, 
CSF-I, GM-CSF, LIF, IL-4 and IL-6, are present on trophoblast cells (Mitchell et al., 
1991; Hampson et al., 1993; Yelavarthi and Hunt, 1993; Simon et al., 1994; de Moraes 
Pinto et al., 1997; Jokhi et al., .1997; Sharkey et al., 1999). It is postulated that these 
receptors show abnormal production in RSA women, showing that cytokines have the 
potential for direct effect on trophoblast cell growth and function. Various studies have 
shown that TNFa and IFNy can inhibit human placental trophoblast cell growth and 
metabolic activity and stimulate apoptosis in vitro (Yui et al., 1994; Ho et al., 1999; 
Knofler et al., 2000). The pro-apoptotic effects of TNFa and IFNy are completely 
neutralized by epidermal growth factor (EGF) and partially neutralized by basic 
fibroblast growth factor (bFGF), insulin-like growth factor-l (IGF-1) and platelet-derived 
growth factor (PDGF) (Smith et al., 2002), showing that it is the balance of cytokines 
which is important. A decreased expression of TNFa and in the pro-apoptotic bcl-2/bax 
ratio in syncytio-trophoblasts from first-trimester placenta from non successful 
pregnancies (both sporadic and recurrent) has been reported, suggesting that altered 
apoptosis or trophoblast cells may be important (Lea et al., 1999). 
Recognition of foreign cells occur due to the expression of MHC molecules on 
the cell surface, and the maternal immune system should recognize fetal trophoblast 
cells as foreign if they express paternal MHC molecules. Interestingly fetal extra- villous 
cyto-trophoblast cells do not express the classical MHC class I molecules, HLA-A and 
HLA-B, and MHC class II molecules as well. However, expression of the non-classical 
HLA-G and -E molecules, together with low expression of HLA-C has been reported 
(King et al., 1996; Le Bouteiller, 2000; van der Ven, 2000). The differential expression of 
MHC genes at materno-fetal interface is regulated by epigenetic mechanisms and 
various complex regulatory pathways (Van den Elsen et al., 1998; Gobin and Van den 
Elsen, 2000; Murphy et al., 2004). The expression of HLA-G is particularly interesting 
because its expression is almost entirely limited to trophoblast cells, and is specifically 
expressed in invasive extravillous cytotrophoblast cells, fetal endovascular endothelial 
cells and amnion cells (Le Bouteiller et al., 1999). These are exactly the cells that will 
come in contact with the maternal immune system at feto-placental interface. Unlike 
other HLA genes, HLA-G (non classical classl MHC) shows low polymorphism in its 
nucleotide sequence, which makes the HLA-G protein invariant in the human population 
(Bainbridge et al., 2000), and because of this the maternal immune system is unlikely to 
recognize the trophoblast cells as foreign; In contrast, complete lack of expression of 
MHC class I molecules by the trophoblast cell might expose it to attack from NK cells. 
The mRNA of HLA-G undergoes alternative splicing to produce seven isoforms (four 
membrane bound and three soluble isoforms) (Ishitani & Geraghty, 1992; Kirszenbaum 
et al., 1994; Poul et al., 2000). Only HLA- G isoform is expressed on the surface of the 
cell and is therefore of physiological significance (Bainbridge et al., 2000). HLA-G is 
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also expressed by human embryos (Jurisicova et al., 1996), and recent measurements 
of soluble HLA-G in culture supernatants of early embryos obtained by IVF before 
transfer have shown that its presence appears to be essential for successful pregnancy 
outcome (Fuzzi et al.,2002). The exact role of HLA.G in embryo implantation and feto-
placental development is not clear, HLA-G has been shown to be involved in cellular 
adhesion (Odum et al., 1991), suggesting that it may play a role in attachment of the 
blastocyst to the endometrial epithelial cells. Its selective expression by extra villous 
trophoblast cells, which are highly invasive and eventually invade the uterine arterial 
system and replace the endothelial cells, lining the blood vessel walls, suggests that it 
plays an important role in the control of trophoblast invasion (Le Bouteiller, 2002). HLA-
G expressing cells are known to come in close contact with decidual immune cells, 
particularly uterine NK cells (Emmer et al., 2002), Expression of HLA-G antigens has 
also been shown to protect cells from NK-cell mediated lysis (Hunt et al., 2000), 
suggesting that its expression may prevent NK cells attack on trophoblasts (Le 
Bouteiller, 2000). Incubation of uterine NK cells with K562 or B- lymphoblast cell lines 
transfected with HLA-G results in altered cytokine production compared with incubation 
with non-transfected cells, suggesting that interaction of trophoblast HLA- G with KIRs 
and KARs on uterine NK cells may alter cytokine production.These cytokine responses 
may be different in RSA women and normal fertile women, and this may result into the 
pregnancy loss (Kanai et al., 2001; Rieger et al., 2002). 
Studies reporting on routine morphological examination of products of conception 
in recurrent spontaneous abortion demonstrate that hydatidiform moles are reliably 
detected, villous dysmorphic features may suggest fetal aneuploidy and rare specific 
conditions such as chronic histiocytic intervillositis (CHI) may be diagnosed. There is 
morphological evidence that impaired trophoblast invasion may be a common 
mechanism in first-tnmester miscarriage, especially in antiphospholipid antibody (aPL)-
associated loss, but morphological assessment alone cannot reliably distinguish 
recurrent from sporadic miscarriage or provide data to determine the underlying 
aetiology. Studies reporting on the use of additional immunohistochemical methods 
suggest that in some cases of recurrent spontaneous abortion, there may be abnormal 
patterns of decidual lymphocyte/natural killer (NK) cell infiltration, with or without 
alterations in HLA-G expression or immunoglobulin (Ig) deposition. However, there are 
currently no reliable criteria to provide clinically useful diagnostic or prognostic 
information using such techniques. (P.Jindal et al., 2007) 
Human decidua has been shown to be an active secretory tissue on the basis of 
morphological and biochemical evidence. Ultra structurally, decidual cells possess 
characteristics of secretory cells, including a euchromatic nucleus, numerous profiles of 
Golgi cisternae, dilated rough endoplasmic reticulum, and dense membrane-bounded 
secretory bodies at the periphery of the cell (Wynn, 1974; Herr et al., 1978). Several 
studies have identified secretory products of human decidua biochemically. Prolactin 
found in amniotic fluid is well established as a product of decidua (Golander et al , 1978; 
Riddick et al., 1978; Maslar et al., 1980; Ziegler and Gurpide, 1982). Pregnancy 
associated plasma protein A (PAPP-A) detected by radioimmunoassay (RIA), is 
released in vitro by human decidua and trophoblast (Bischof et al., 1984). Placental 
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protein 12 has been identified in botli uterine glandular epithelial and decidual cells 
(Wahlstrom et al., 1982; Wahlstrom and Seppala, 1984; Rutanen et al., 1985). 
Progestagen-dependent endometrial protein (PEP) has been purified from decidualized 
endometrium but localizes to the glandular epithelium only (Joshi, 1983; Joshi et al., 
1980). Two proteins with molecular masses in the 28 kDa and 32 kDa range appear to 
correlate with the state of differentiation of decidua early in pregnancy (Bell et al., 1985). 
The 28 kDa component is thought to originate in the glandular epithelium; however, the 
decidual cell type of origin of the 32 kDa component is unknown. Little is known about 
the components of the secretory pathways of individual proteins in the decidual cell. Our 
approach to understanding human decidual secretions is initially to identify and isolate 
the major proteins secreted by Recurrent Spontaneous Abortion cases particularly the 
secondary aborters. In the present study gel electrophoresis and Western Blotting was 
employed to identify secreted proteins common to different individuals. Several proteins 
secreted by first trimester decidual tissue were identified, isolated, and purified by one-
dimensional preparative gel electrophoresis, and antisera was generated for the 
putative decidual specific polypeptides. 
G9a, a mammalian HMTase, is a candidate for H3-K9 methylation in non 
heterochromatic loci (Tachibana et al. 2001). In vitro experiments showed that G9a had 
a 10- to 20-fold stronger HMTase activity toward H3-K9 compared to Suv39h1, and also 
that it could methylate Lys 27 of H3 (H3-K27) as well as K9, whereas the targeting site 
on H3 for Suv39h1 was solely Lys 9. Localization analysis of G9a in nuclei suggested 
that this HMTase might target sites at transcriptionally active euchromatin rather than 
repressive pericentric heterochromatin. To investigate the in vivo function(s) of G9a was 
studied through generation of G9a-deficient mice and ES cells. It was observed that 
G9a is essential for early embryonic development and played a dominant role in H3-K9 
methylation of euchromatin. Moreover, G9a can exert transcriptional repression in vitro, 
a function that depends on its HMTase activity. The data found suggested that the 
euchromatic H3-K9 methylation regulated by G9a is involved in the transcriptional 
silencing of developmentally regulated genes. (Makoto Tachibana et al, 2002) 
Basically, the main focus of our study is at the most preliminary stage of identifying the 
molecules responsible for recurrent spontaneous abortions and other miscarriage 
cases. Here the aim is compiled as follows: 
a. Identification of abnormal molecules responsible for abortions. 
b. Expression level of various proteins in abnormal cases with respect to the 
normal case. 
c. Expression of G9a methyl transferase gene in normal and abnormal cases 
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2.1 Biology of Human Pregnancy 
Human decidua has been shown to be an active secretory tissue on the basis of 
morphological and biochemical evidence. Ultra structurally, decidual cells possess 
characteristics of secretory cells, including a euchromatic nucleus, numerous profiles of 
Golgi cisternae, dilated rough endoplasmic reticulum, and dense membrane-bounded 
secretory bodies at the periphery of the cell (Wynn, 1974; Herr et al., 1978). Several 
studies have identified secretory products of human decidua biochemically. Prolactin 
found in amniotic fluid is well established as a product of decidua (Golander et al., 1978; 
Riddick et al., 1978; Maslar et al., 1980; Ziegler and Gurpide, 1982). Pregnancy 
associated plasma protein A (PAPP-A) detected by radioimmunoassay (RIA), is 
released in vitro by human decidua and trophoblast (Bischof et al., 1984). Placental 
protein 12 has been identified in both uterine glandular epithelial and decidual cells 
(Wahlstrom et al., 1982; Wahlstrom and Seppala, 1984; Rutanen et al., 1985) 
Progestagen-dependent endometrial protein (PEP) has been purified from decidualized 
endometrium but localizes to the glandular epithelium only (Joshi, 1983; Joshi et al 
1980). Two proteins with molecular masses in the 28 kDa and 32 kDa range appear to 
correlate with the state of differentiation of decidua early in pregnancy (Bell et al., 1985) 
The 28 kDa component is thought to originate in the glandular epithelium; however, the 
decidual cell type of origin of the 32 kDa component is unknown. Little is known about 
the components of the secretory pathways of individual proteins in the decidual cell. 
Studies reporting on routine morphological examination of products of conception 
in recurrent spontaneous abortion demonstrate that hydatidiform moles are reliably 
detected, villous dysmorphic features may suggest fetal aneuploidy and rare specific 
conditions such as chronic histiocytic intervillositis (CHI) may be diagnosed. There is 
morphological evidence that impaired trophoblast invasion may be a common 
mechanism in first-trimester miscarriage, especially in antiphospholipid antibody (aPL)-
associated loss, but morphological assessment alone cannot reliably distinguish 
recurrent from sporadic miscarriage or provide data to determine the underlying 
aetiology. Studies reporting on the use of additional immuno-histochemical methods 
suggest that in some cases of recurrent spontaneous abortion, there may be abnormal 
patterns of decidual lymphocyte/natural killer (NK) cell infiltration, with or without 
alterations in HLA-G expression or immunoglobulin (Ig) deposition. However, there are 
currently no reliable criteria to provide clinically useful diagnostic or prognostic 
information using such techniques. (P.Jindal et al., 2007) 
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2.1.1 Anatomy and physiology of the placenta 
The basic structural unit of the placenta is the Chorionic villi composed of a 
stromal core with blood vessels, surrounded by a basement membrane, and overlain by 
cytotrophoblast (CTB) stem cells As part of their differentiation pathway, these stem 
cells detach from the basement membrane and adopt one of the two lineage fate They 
either fuse to form the synctiotrophoblast, which covers floating villi (FV), or join a 
column of extravillous cytotrophoblasts at tips of anchoring villi (AV) The 
synctiotrophoblast mediates nutnent, gas, and waste exchange between fetal and 
maternal blood The anchonng villi, through the attachment of cytotrophoblast columns 
establish physical connections between the fetus and mother Invasive cytotrophoblasts 
penetrate the uterine wall up to the first third of the myometrium, encountenng a 
population of maternal immune cells, termed decidual granulated leukocytes (DGLs) 
resident to the utenne stroma A portion of extra villous cytotrophoblasts home to 
utenne spiral artenoles and remodel these vessels by destroying the muscular wall and 
replacing the endothelial lining 
i).The maternal components 
The maternal portion of the placenta arises from the endometnum that is 
transformed into decidua in part by high levels of progesterone 
r- Decidua basalis: This portion of the decidua at base of the chorion frondosum 
(the implantation site) In this are, the spiral arteries are converted in association 
with trophoblast invasion into the utero placental artenes These remodeled 
artenes without elastic or muscle components to their fibnnoid wall are pressure 
passive and massively dilate in response to the increased utenne flow that is 
progressive throughout gestation. By the end or pregnancy, approximately 100-
150 arteries are converted, supplying 40-60 placental functional units 
r- Nitabuch's fibrinoid: This layer is a predominantly acellular zone that develops 
at the interi'ace between the chononic villi and the decidua in the decidua basalis 
r- Decidua capsularis: The decidua capsularis is adjacent to the chonon leave 
(bald chorion) and eventually fuses with the decidua lining the rest of the 
myometnum, the decidua parietalis 
f Intervillous space: The intervillous space can also be thought out as part of the 
maternal component of the placenta This space is filled by maternal blood 
provided by the utero-placental artenes Fetal nutnent exchange occurs at the 
interface between the intervillous space and the chononic villi 
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ii) The fetal components 
r Chorion: The chorion is the outer "shell" of the conceptus. Originally a sphere, 
out-pouching of the chorion forms the primitive chorionic villi. The chorionic villi 
formed on the chorion surface oriented towards the uterine lumen with atrophy, 
forming the chorion leave (bald chorion). The definitive placental disc is called 
the chorion frondosum. The chorionic plate (continuous with the bald chorion) 
contains fetal arteries and veins that connect the umbilical circulation to smaller 
branches of chorionic arteries and veins. These intermediate vessels travel in 
fetal stem villi, and are connected to the capillary beds of the chorionic villi, 
where oxygen, nutrients, and waste exchange with the mother's circulation (in the 
intervillous space) occurs. 
r Amnion: The amnion is "inner shell" of the conceptus, embryologically 
continuous with the epithelium of the umbilical cord and the baby's skin. It forms 
a transparent membranous sac that is filled with amniotic fluid. The amnion 
allows some water, possibly nutrient and possibly hormonal exchanges between 
the mother's blood vessels in the deciduas capsularis and the amniotic fluid. The 
intact amnion sac provides a buoyant environment that protects the fetus from 
trauma and allows freedom of fetal movements (important to fetal 
musculoskeletal and pulmonary development). The amnion is avascular. 
r Umbilical cord: Umbilical cord villi reflect progressive extension of the chorionic 
villous tree, beginning with main fetal stems branching off the chorionic plate 
early in pregnancy. The umbilical cord is normally composed of two umbilical 
arteries and one umbilical vein. The connective tissue of the cord, Wharton's 
jelly, protects the cord blood vessels from mechanical trauma. 
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2.1.2 ROLE OF TROPHOBLASTIC CELLS DURING EARLY DEVELOPMENT 
The trophoblastic cells play very important role in early mammalian 
developments. Some of their important functions are described below: 
2.1.2.1 Embryo implantation 
Trophoblastic cells are first cell type to differentiate in human embryo. 
Following hatching from zona pellucida, the blastocyst adheres to the uterine 
epithelium, trophoblastic cells differentiate in highly proliferating cytotrophoblastic 
cells. Part of the cytotrophoblastic cells fuse together to form syntiotrophoblastic 
cells with high invasive capacity. This synctium is responsible for the embryo 
implantation within the uterine wall. By day 9, the embryo is completely implanted in 
the uterine endometrium. 
2.1.2.2 Placenta formation 
Cytotrophoblastic and syncytiotrophoblastic cells contribute to the formation of 
placental villi. These trophoblastic subpopulations represent the villous Trophoblast. 
Cytotrophoblast cells proliferate in columns (primary villi), extra-embryonic mesoderm 
derived from the chorionic plate penetrates the cytotrophoblastic columns (secondary 
villi) and fetal vessels develop and invade the mesodermal axis of the villi (tertiary villi) 
Erosion by syncytiotrophoblastic-cells of the endometrial gland epithelium and the 
maternal vessel endothelium contributes to the formation of lacunae within the 
synctium Coalescence of the growing lacunae leads to the formation of the intervillous 
space in which maternal blood circulation will take place. In parallel with the formation of 
placental villi, cytotrophoblastic cells also proliferate at the top of some villi and invade 
the deep endometrium and the adjacent myometrium. This invasive subpopulation or 
cytotrophoblastic cells represents the intermediate {also called extravillous) trophoblast 
The cytotrophoblast cells that proliferate through the synctiotrophoblast attach 
the placental villi directly to the decidua and they form the anchoring villi. When the 
invasion is blocked by deep endometrium cytotrophoblastic cells proliferate and migrate 
laterally to form the cytotrophoblastic shell. Further proliferation and deep invasion by 
intermediate cytotrophoblasts lead to the colonization of maternal vessels (decidua. 1/3 
myometrium) destruction of maternal endothelium replaced by cytotrophoblasts 
(endovascular trophoblasts) and destruction of the muscular media or spiral arteries 
This invasive process transforms the maternal vessels into "flaccid" tubes unresponsive 
to maternal regulation and vasoconstriction, which allow steady supply of maternal 
blood at a low blood pressure characteristic of utero-placental circulation. 
The trophoblastic plugs form a line net (2-micrometer mesh) that allows diffusion 
of plasma components but prevents the passage of maternal blood cells. By functioning 
as a filter, the trophoblastic plugs also contribute to decrease the blood pressure in the 
intervillous space. By the 13th week of gestation, the invasive properties of 
cytotrophoblasts decrease. The increase in embryo and uterus size leads to mechanical 
stretching on and leakage of the trophoblastic plugs allowing high pressure maternal 
blood to come through the intervillous space. At that time, the fully developed embryonic 
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heart provides increased blood pressure that allows the fetal villous capillaries to 
sustain the increase in maternal blood pressure. 
2.1.2.3 Maternal-fetal interactions 
Implantation and successful pregnancy demands continuous interactions between the 
embryo and the mother. The trophoblast is the mediator of this dialogue between the 
blastocyst and the uterus The (Trophoblast is an epithelial layer of fetal origin present 
in the placenta separating fetal and maternal blood and lymphatic systems. This fetal 
cell type is the only one exposed to the maternal uterine deciduas (maternal tissue 
surrounding embryo) and blood (Kovats et al., 1990). Because of its location, Kovats et 
al. suggest that "trophoblasts are thought to shield the fetus from rejection by serving as 
a barrier to maternal effector cells" 
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2.1.3 Immunological factors involved in pregnancy 
The outcome of pregnancy is dependent upon two immunological reactions: 
alloimmune reactions, reaction to antigens from a genetically non identical individual of 
the same biological species, and autoimmune reactions, reaction to self-tissues 
(Tumbo-Oeri et al., 2001). The results of years of research demonstrate that a 
successful pregnancy requires a state of maternal immune tolerance to accommodate 
antigens expressed by the product or conception, the conceptus. Implantation of the 
conceptus is a process that is not easily achievable; 78% or fertilized oocytes do not 
proceed to birth and 62% of conceptions are lost before the 12th week of pregnancy 
(Fuzzi et al., 2002). The conceptus is a semiallogenic that contains self (maternal), and 
non-self (paternal) DNA, yet it escapes immunological actions that normally would 
quickly respond in the presence of foreign material. Scientists have hypothesized that 
prolonged maternal exposure to the fetal tissues may result in the acquired 
immunological tolerance and/or the immune response to paternal allogenic material, 
sperm, is actively suppressed (Billington, 1989). Failure of these mechanisms to 
accommodate and protect the fetus can result in pregnancy loss. In addition, during 
pregnancy, the mother may develop an autoimmune response that will hinder her ability 
to carry the pregnancy to term. The production of auto antibodies reactive to self-
antigens has been shown to interfere with normal fetal growth and development. 
2.1.3.1 Maternal alloimmunity 
Alloimmunity is an immune reaction against non-self material. The usual mechanism 
for immunological rejection of any allograft involves the processing and presentation of 
foreign antigen by macrophages, the proliferation of effector T cells, and the production 
of antibodies and cytotoxic lymphocytes that cause the destruction of the foreign graft 
(Scott et al., 1987). During pregnancy however, even though the fetus is a semi allograft 
it should be the target of maternal immunologic attack. It has been widely hypothesized 
that the semi allogenic conceptus, formed by the fertilization of an allogenic sperm and 
an egg may regulate its expression of HLA that eventually lead to the development of 
maternal tolerance. In the 1950's, British Medical researcher and scientist, Sir Peter 
Medawar, postulated that the fetus does not trigger an immune response because the 
uterus is an immunologically privileged site.The privileged site, according to Medawar, 
was more beyond blood tissue barriers and lacked lymphatic drainage (Streilein, 1995). 
It later became clear that foreign tissues or allografts placed in the privileged site or 
uterus could eventually evoke an immune response (Weetman, 1999; Streilein, 1995), 
Understanding of the mechanisms that allow implantation and growth of the conceptus 
into a fetus is very limited. Studies have demonstrated that a successful pregnancy 
requires a state or maternal immune tolerance to accommodate the conceptus 
(Robertson & Sharkey. 2001). The proposed hypothesis based on clinical observations 
and experiments with mice suggest that the immuno suppression of human seminal 
plasma and the characteristics of the trophoblast may contribute to the maintenance of 
pregnancy. 
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i) Semen and seminal plasma-alloantigen 
In the 1970's, immunoregulatory components in semen led to the 
recognition that semen is immunoactive; this in turn led to the speculation that 
seminal plasma might have a role in preventing detrimental immune responses to 
sperm antigens (Robertson & Sharkey, 2001). Recently, attention has been directed 
to the consequences of continuous exposure to semen prior to pregnancy. 
Robertson and Sharkey indicate that insemination is hypothesized to constitute 
'priming' event, that acts to induce maternal immune tolerance to paternal antigens 
present on the sperm and shared by the conceptus. The maternal immune tolerance 
results into the transient hypo-responsiveness to paternal antigens. It has been 
demonstrated that exposure to semen at mating might result in the tolerance to 
paternal MHC class I antigens (Robertson & Sharkey, 2001). Inbred congenic mice 
were used to observe the effect of exposure to semen on the immune response to 
paternal HLA class I antigens. To record the effect, they measured the growth or 
rejection or paternal tumor cells administered to the female 4 days after insemination 
(at the approximate time at which implantation takes place). BALB/c tumor cells, 
which are always rejected by virgin BALB/k mice, were round to grow in BALB/k 
female mice mated with BALB/c males, this finding supported that crossing two 
histo-incompatible strains of mice and then transplanting paternal strain tumor cells 
resulted in hypo- responsiveness to paternal MHC (Weetman. 1999). 
ii) Seminal plasma components 
It has been observed that semen exposure is beneficial for a positive pregnancy 
outcome in women. Therefore, there is an increased risk of implantation failure, 
recurrent miscarriage and pre-eclampsia (condition during pregnancy that prevents 
blood flow to the placenta), as a result of limited sexual experience or use of barrier 
methods of contraception (Robertson et al., 2002). Several studies have been 
conducted to elucidate how semen and what components of semen allow a down 
regulation of the immune system. Robertson et al. through their experiments using 
tumor cells or by lymphocyte reactions, have demonstrated that exposure to semen 
induces a "transient hypo-responsiveness" in Th 1 (cell-mediated) immunity to paternal 
MHC class I antigens and promotes a Th2 (humoral) immune response. It has been 
proposed that the action or seminal components may play an important role in 
preventing an immune response that will prevent pregnancy. It is found that among the 
components present in seminal plasma in high concentrations are prostaglandins and 
Transforming growth factor-p (TFB-p). TFp has been hypothesized to be a potent 
immune deviating agent, "driving active forms of immune tolerance in peripheral tissues 
through effects on the induction and resolution of inflammatory responses and 
phenotype skewing in antigen presenting cells and Lymphocytes" (Robertson et al., 
2002). There are three isoforms of TGFp in mammals and null mutations in each are 
lethal. TGPp's have profound effects on immune cells including lymphocytes, 
macrophages and dendritic cells (Robertson et al., 2002). 
Robertson et al., have explained that upon deposition of seminal plasma in the 
female reproductive tract, TGFp interacts with epithelial cells in the uterus, triggering a 
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cascade of downstream effects. Perturbations in TGFp have shown in some instances 
to cause "insufficient or inappropriate immune adaptation, leading to implantation failure 
or other pathologies of pregnancy" (Robertson et al.. 2002). Another suppressive agent 
also present in semen is prostaglandin E (PGE). PGE has been shown to reduce T cell 
proliferation, NK cell cytotoxicity, class switching of antibodies and changing the 
patterns of CD4+ T cell cytokine from a Th1 to an induction of suppressor in a Th2 
pattern (Kelly, 1999). In addition. Kelly in her review published in Human Reproduction 
indicated that PGE reduces that function of B cells and neutrophils as well as 
phagocytosis by macrophages (Kelly, 1995). In another review published in the 
International Journal of Andrology in 1999. Kelly has shown that via actions of PGE, T 
cells and NK cells can be directly inactivated. The major effects of PGE may be 
mediated in a direct way or indirectly by inducing changes in cytokine release (Kelly, 
1999). She explained that the pattern of cytokine secretion varies; Th 1 cells, which 
induce a cell-mediated immune response, secrete cytokines such as IFN-y. Th2 cells, 
on the other hand, are responsible for a humoral mediated response and secrete IL-4, 
IL-5, and IL-10. PGE has a potent stimulatory effect on IL-10 and an inhibitory effect on 
IL-12 in human seminal plasma. The results of other studies indicate that both PGE and 
IL-10 can down-regulate the co-stimulatory molecule 137 on antigen presenting cells; 
this finding led to the proposal that PGE: and IL-1 0 are involved in a mechanism that 
induce T-cells (Kelly, 1999). She has concluded that while Th 1 responses are 
attenuated, Th2 responses may be enhanced by cytokine changes caused by 
prostaglandin E, acting as an adequate protection for sperm. The most recent 
alloimmune hypothesis has been proposed by Hill, which states that women with 
recurrent pregnancy loss is due to the lack of regulation in the balance of the humoral 
immune response (Thi), and cell-mediated immune response (Th2) (Hill, 1997). The Th 
1 cytokines tumor necrosis factor (TNF) and interferon gamma (IFN-y) are proposed to 
contribute to embryo toxicity; whereas Th2 cytokines made in response to trophoblast 
have been associated with reproductive success in women. According to Hill and Choi, 
in approximately 25% of women with a history of unexplained recurrent pregnancy loss, 
evidences have been found for up regulated immune and inflammatory cell 
responsiveness to trophoblast, observed as increased proliferation and preferential 
secretion of embryo toxic Thi cytokines (Hill & Choi, 2000). 
iii) Expression of Fas ligandl 
The trophoblast may protect itself by expressing Fas ligand (FasL): interaction of Fas 
molecule and FasL leads to programmed cell death or apoptosis (Weetman, 1999). Fas 
and FasL are important in eliminating self-reactive T-cells. According to Weetman, in 
human pregnancy, FasL is proposed to induce apoptosis of maternal Fas'" T cells at the 
placenta/decidua interface. In a study. Hunt et al using mice model observed that FasL 
expression in the trophoblast prevented trafficking of activated leukocytes between the 
mother and the conceptus (Hunt et al., 1997). To investigate the hypothesis that cell 
traffic is restricted by expression of FasL in the uterus and placenta at different stages 
during gestation (6~ 18 gestation days), pregnant mice were anesthetized and the 
uterus was dissected. FasL mRNA wasidenti lied using reverse transcription-PCR, and 
FasL protein was identified by Western blotting and immuno histochemistry. The 
experiment was performed using homozygous matings of gid mice (lacking functional 
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FasL) and Swiss-Webster mice (with functional FasL). The FasL protein made in gid is 
non-functional due to a point mutation, which prevents the binding to Fas receptor 
(FasR). In Swiss- Webster mice, FasL mRNA was detected in glandular epithelial cells 
and decidual cells at 6-10th day of gestation. Between gestation day 12 and 14, 
expression had shifted to placental trophoblast cells and fetal endothelial cells. The 
position of FasL indicated that FasL first in the uterus and then in the placenta, helps 
and deters trafficking of activated Fas* immune cells between the mother and the fetus. 
In a colony of gId mice lacking functional FasL, the placentae indicated infiltration of 
maternal leukocytss. In addition, the placentae in gId were greatly disrupted, and blood 
filled the embryonic sac. These results suggest that the absence of FasL in gId mice 
allow the excessive infiltration of phagocytes to the placenta causing damage of the 
maternal tissue that can no longer accommodate the embryo. In Swiss-Webster mice, 
the trophoblast cells bordering the maternal blood spaces, but not those unexposed to 
maternal blood, were positively stained revealing the presence of FasL. The expression 
of FasL was observed only in late gestation. Based on their results, it is concluded that 
FasL is appropriately positioned to prevent the exchange of activated immune cells 
between the mother and the fetus during flooding of maternal leukocytes at the 
decidual/placental interface. 
2.1.3.2 Treatment for alloimmune problems in pregnancy 
Immunotherapy has been developed in order to increase the chances of survival 
of the fetus in women whose immune system continually rejects the fetus as an 
allograft. One therapeutic approach is maternal immunization with paternal or third 
party leukocytes that will induce a beneficial immune response to the paternal HLA 
(Scott et al., 1987); According to Porter and Scott there is evidence that leukocyte 
immunization decreases the number of circulating NK cells (Porter and Scott, 2000). 
Other method includes intravenous immunoglobulin (IVIg) and trophoblast membrane 
infusion. The potential immuno-modulating effects of IVIg include: T cell receptor 
blockade, inhibition of natural killer cell, complement inactivation, down regulation of B-
cell responsiveness, and enhanced T suppressor cell function (Dwyer, 1992; Porter & 
Scott, 2000). However, in a review entitled "Immunotherapy for recurrent miscarriage", it 
has been indicated that paternal cell immunization, third party donor leukocytes, 
trophoblast membranes, and IVIg provide no significant benefit over untreated 
pregnancies in preventing further miscarriages (Scott JR, 2000). 
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2.1.3.3 Maternal autoimmunity 
Throughout the course of pregnancy, a mother can develop autoimmune problems 
that can lead to recurrent spontaneous abortion (RSA) These autoimmune problems 
can be considered to be "self-immune" problems that the mother develops in response 
to pregnancy With autoimmune disorders, the mother is seen to produce antibodies 
referred to as auto antibodies, which attack her own antigens This means that a woman 
IS rejecting her own proteins, and is in a way, treating them as if they resembled a 
foreign illness or Invading bactenum Several different autoimmune abnormalities exist 
which include antiphospholipid antibodies that have been clearly associated with 
recurrent pregnancy loss as well, as antinuclear antibodies, which are still being 
investigated as to the possible effects they have on reproductive failure In addition 
other immune problems have been seen to develop from abnormal amounts of 
CD19''5'^ B cells, which can affect pregnancy loss A vanety of treatments exist to lower 
a woman's chance of pregnancy loss from autoimmune problems 
i) Antiphospholipid Antibodies 
Antiphospholipid antibodies play an important role in 'the autoimmune response that 
causes pregnancy loss Phospholipids are molecules that contnbute to the proper 
structure and function of cell membranes and intracellular organelles Any type of tissue 
injury cell injury, or cell death can lend to the production of antibodies to phospholipids 
Antiphospholipid antibodies are produced by B-1 CD19"'5'^  cells and are seen to interact 
with epitopes on different proteins that are complexed with negatively charged 
phospholipids (Backos 2002) Two mam classes of antiphospholipid antibodies exist 
which have been shown to produce pregnancy loss These include lupus anticoagulant 
and the anticardiolipm antibodies (Scott, 1987) Both classes of antibodies are acquired 
immunoglobulin G and M antibodies (IgG and IgM, respectively) Lupus anticoagulant 
as well as, anticardiolipm antibodies needs to have a co-factor present in order to bind 
to phospholipid molecules (Backos, 2002) In the case of the lupus anticoagulant 
antibody, several cofactors can be used, - including (32-glycoprotein I, which is a plasma 
protein for weak anticoagulant activity human prothrombin, and other types of protein 
components of protein phospholipid complexes (Backos, 2002) For the anticardiolipm 
complexes, the cofactor is p2-g1ycoprotein I (Backos, 2002) The production of these 
antibodies has a number of effects on a woman's body The antibodies disrupt cell 
function, cause an increase in clotting speed of the blood, and have also been seen to 
cause inflammation When the mother makes anti phospholipids antibodies, the 
antibodies themselves do not lead to pregnancy loss Instead, the presence or anti 
phospholipids antibodies serve as an indication that an abnormal autoimmune process 
will interfere with the ability of the phospholipids to do their jobs correctly The normal 
functioning of phospholipids plays a key role in the development of a successful 
pregnancy The phospholipid molecules facilitate the attachment of dividing embryo 
cells to form together These phospholipid molecules have been described, "To act like 
a sort of glue that holds the dividing cells together" They serve as a means for the 
placenta to get attached to the uterus dunng implantation When the mother makes 
antiphospholipid antibodies, the normal functioning of the phospholipids does not occur 
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Interference of the adhesion properties of the phospholipids has been seen and this 
leads to pregnancy loss. Because of this adhesion interference antiphospholipid 
antibodies cause a weak attachment of the placenta to the uterus or can completely 
prevent the attachment. Experiments performed on murine (mouse) models have 
demonstrated this harmful effect of antiphospholipid antibodies. The mice immunized 
with monoclonal anticardiolipin antibody showed that implantation of the embryo failed 
due to the binding of the anticardiolipin antibodies to the trophoderm cells, cells on the 
extra embryonic part of the outer layer of embryos (Backos. 2002). Phospholipids allow 
the cytotrophoblast, the inner layer of the trophoblast, to change into the 
syncytiotrophoblast, the other layer of the trophoblast. This developmental stage 
change from cytotrophoblast into syncytiotrophoblast allows the mother to feed the 
developing fetus by transporting nutrients from her blood to the fetus's blood. It also 
plays a role in filtering the fetal waste back through the placenta to the mother for 
detoxification. The presence of antiphospholipids causes a delayed or total lack of 
syncytiotrophoblast formation from the cytotrophoblast. This failure in developmental 
change results in the inability for the baby to acquire nutrients from the mother, which, in 
turn, leads to growth impairment and ultimately results in fetal loss. Experimental 
evidence of this effect of antiphospholipid antibodies has also been seen. A group of 
mouse embryos were cultured with antiphospholipids and IgG antibodies, while a 
control group was cultured with just IgG antibody. It was observed that the embryos 
grown in antiphospholipids and IgG antibodies exhibited increased growth impairment 
or death when compared to the control group (Backos, 2002). 
Lupus anticoagulant immunoglobulins and anticardiolipin immunoglobulins have a 
thrombotic tendency that contributes to the placental insufficiency and prevents the 
support of a developing fetus within the mother. Two mechanisms have been proposed 
to explain the thrombotic tendency of lupus anticoagulant immunoglobulins. One study 
has shown that lupus anticoagulant antibodies can bind to endothelial cell membranes 
and upon binding inhibit prostacycline formation by interfering with the release of 
prostaglandin phospholipid precursors (Scott, 1987). Prostacyclin, a product of 
prostaglandin, is an inhibitor of platelet aggregation and can be considered to be a 
vasodilator. The natural antagonist of prostacyclin is thromboxane, which has been 
seen to cause platelet aggregation and is, therefore, considered a vasoconstrictor of 
blood vessels (Scott, 1987). Under normal antibody levels in a woman's blood plasma, 
prostacyclin would be produced. Prostacyclin, in turn, would prevent aggregation of 
platelets and act as a vasodilator. This would permit blood flow to be unrestricted and 
allow it to get delivered through the placenta to the developing fetus. However, 
prostacyclin production is inhibited in women with increased levels of lupus 
anticoagulant immunoglobulin, in turn, stimulating the production of the antagonist, 
thromboxane. This process increases the chances for intravascular thrombosis, 
vasoconstriction, and aggregation of platelets within the placenta, resulting in the 
potential to cut off blood flow from the fetus (Scott. 1987). A second proposed 
mechanism associated with lupus anticoagulant antibodies leading to vascular 
thrombosis and infraction, an area of tissue death due to a local lack of oxygen, involves 
the inhibition of endothelial cell-mediated protein C activation (Scott, 1987). Protein C is 
a circulating protein that in the presence of the endothelial membrane cofactor 
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thrombomodulin is converted to an active form (Scott, 1987). When protein C becomes 
activated, it can act as an anticoagulant and is seen to degrade coagulation factors. 
Therefore, inhibition or protein C causes anticoagulation action to cease. This increases 
the likelihood for blood clots to occur and may be an explanation for vascular 
thrombosis in the placenta, leading to pregnancy loss. 
ii) Antinuclear antibodies 
Antinuclear antibodies are also produced by B-1 CD19''S'^  cells and are seen to 
react against normal components of the cell nucleus. These-components include single 
stranded DNA, double stranded DNA, histones, and polynucleotides. It appears that 
antinuclear antibodies induce pregnancy loss by causing inflammation and redness 
around the placenta and embryo. The exact mechanism used by antinuclear antibodies 
in pregnancy loss has not yet been determined, and is still an area that is under current 
investigation. 
i i i )CD19VB cells 
Other immune mechanisms, which can lead to pregnancy loss are attributed to 
the CDIQ'^ S^ B cells. CDI9''5'' B cells in addition to producing both the antiphospholipid 
and antinuclear antibodies, come in two different types that can secrete antibodies for 
hormones and neurotransmitters. WhenCDI9''5'' B cells are present in small amounts, a 
normal and successful pregnancy will be able to develop. 
However, when a larger amount of CD ig^S"" B cells are present, reproductive problems 
are seen that can lead to pregnancy loss. CDI9''5"' B cells that produce antibodies to 
hormones are seen to affect pregnancy loss by lowering hormone levels. As the number 
of CD19''5^ B cells increases, the number of secreted antibodies also increases; which 
in turn lowers the production of essential hormones required to maintain fetal 
development. 
CD 19'"5^ B cells that produce antibodies to neurotransmitters contribute to 
pregnancy loss by preventing blood now to the uterus causing a poor lining of the 
uterus to develop which cannot accommodate pregnancy, moreover, ovaries also turns 
to be resistant to stimulation. 
2.1.3.4 Treatments for autoimmune problems in pregnancy 
Several autoimmune treatments exist to try to lower the risk of pregnancy loss. 
The drug heparin, which is a natural anticoagulant, can be administered 
subcutaneously, and is usually used in the treatment of women with anti phospholipid 
syndrome. Aspirin, which is a prostaglandin inhibitor, has been seen to decrease the 
agglutination of platelets by increasing blood flow to the placenta (Scott, 1987). The use 
of aspirin has also been seen to reduce inflammation associated with pregnancy loss 
Prednisone is a type of steroid that has been seen to lower autoantibody levels, 
especially those associated with the activity of the lupus anticoagulant (Scott, 1987) 
Similar to the effects of aspirin. Prednisone is seen to act as a blood thinner; reducing 
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the risk of clotting that is associated with many auto antibodies. Prednisone has also 
been seen to reduce the risk of inflammation. 
Intravenous immunoglobulin (IVIg) is a method of introducing antibodies into the 
mother from thousands of donors in the general population. The strategy with this 
treatment is to try to neutralize the antibodies present in the mother that could harm the 
fetus with new donor immunoglobulin that would not participate in an autoimmune 
response (Fox, 2002). IVIg has been seen to be a very effective treatment against 
recurrent pregnancy loss; however, it is extremely expensive. , 
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2.2 Recurrent Spontaneous Abortion 
A miscarriage is a pregnancy that ends spontaneously before the fetus has 
reached a viable gestational age Sporadic miscarnage is very common and 25% of all 
women who become pregnant will experience one or more pregnancy losses In the 
vast majority of cases these sporadic miscarnages occur before 12 weeks of gestation 
By contrast, recurrent miscarriage (the loss of three or more consecutive pregnancies) 
IS relatively uncommon, affecting approximately 1% of all losses, in which case the 
scale of the problem increases to 2-3% of all couples who want to have a child The 
distinction between sporadic and recurrent episodes of miscarriage is an important one 
The etiological checklist for both types of miscarnages is the same, but the numencal 
contnbution that genetic, anatomical, infective, endocnne, immune and idiopathic 
(unexplained) causes make to sporadic and recurrent miscarnages is different 
Furthermore, women with a history of repeated pregnancy losses have reproductive 
characteristics associated with a poor prognosis for future pregnancy outcome and 
which, distinguish them from women suffenng sporadic miscarnage Current medical 
literature suggests that causes are identified in only -50% of patients (Plouffe et al , 
1992, Tulppala et a l , 1993a, Clifford et a l , 1994, Katz & Kuller, 1994) The identifiable 
causes can be categorized into genetic, anatomical, environmental, endocrinological 
and immunological categones 
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2.2.1 Genetic factors 
i) Parental chromosomal anomalies 
Parental chromosomal anomalies occur in -4% of couples with recurrent 
spontaneous abortion as opposed to 0.2% in the normal population. The most common 
abnormality is a balanced translocation, including reciprocal and Robertsonian 
translocations resulting in unbalanced translocation in the fetus (Stirrat, 1990; Tulppala 
et al., 1993a; Clifford et al., 1994). However, chromosomal anomaly detected using 
conventional karyotyping techniques represents the 'tip of the iceberg' phenomenon. It 
is possible that art unidentified micro-deletion or other subtle chromosomal aberrations 
may contribute to RSA 
ii) Hyper homocysteinaemia 
Homocysteine is a sulphydryl nonessential amino acid whose metabolism is 
normally tightly regulated. In a number of inherited and acquired conditions the levels of 
homocysteine are increased. Hyper homocysteinaemia is associated with the 
development of venous and arterial thrombosis (Makris, 2000). Homocysteine levels fall 
during normal pregnancy and this fall is independent of folate intake dunng the 
pregnancy (Bonnette et al., 1999). High homocysteine levels have been associated with 
a number of pregnancy-related complications including neural tube defects, placental 
infarcts, fetal growth retardation as well as placental abruption. Nelen et al. recently 
published a meta-analysis showing a significant association between hyper 
homocysteinaemia and recurrent early pregnancy loss (Nelen et al., 2000a). It has been 
suggested that maternal hyper homocysteinaemia interferes with embryonic 
development through defective chorionic villous vascularization (Nelen et al., 2000b). 
Folate deficiency is one of the commonest acquired causes of hyper 
homocysteinaemia. Among the genetic causes a common one is polymorphism at 
position 677 in the methyl tetrahydrofolate reductase (MTHFR) gene which in the 
homozygous form leads to a thermolabile enzyme variant. The thermolabile variant is 
found in 15% of the normal population and in association with folate levels in the lower 
part of the normal range leads to hyperhomocysteinaemia (Makris, 2000). 
ill) Heritable thrombophilia 
There are five currently recognized heritable thrombophilic defects. These are 
deficiencies of antithrombin, protein C or protein S as well as the factor V Leiden and 
prothrombin 20210A variant Factor V. Leiden can be detected using either a 
coagulation-based assay (activated protein C resistance) or by direct demonstration of 
the Arg506G In change in the factor V gene. 
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iv) Other hematological abnormalities 
A number of other coagulation abnormalities have been reported to be 
associated with RSA, including impaired fibrinolytic activity (Gris et al., 1995), factor XII 
deficiency (Daya, 1994; Ogasawara et al., 2001) and reduced activated partial 
thromboplastin time (Ogasawara et al., 1998). Essential thrombocythaemia is known to 
be associated with an increased risk of fetal loss (Griesshammer et al., 1996; Wright 
and Tefferi, 2001). 
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2.2.2 Anatomical causes 
i) Congenital uterine Anomaly 
Among the various congenital structural uterine anomalies, the septate uterus is 
the most common. There is little doubt that the septate uterus is associated with an 
increased risk of miscarriage due to impairment or implantation (Homer et al., 2000). 
It is now recognized that the septum is rather avascular. Fedele et al used scanning 
electron microscopy to compare endometrial biopsy specimens obtained from the 
septum and the lateral uterine wall in the pre-ovulatory phase. They found that the 
septal endometrium showed defective development, indicative of a reduction in the 
sensitivity to steroid hormones (Fedele et al., 1996). 
ii) Asherman's syndrome (endometrial fibrosis) 
Asherman's syndrome is an acquired condition, which is due to the presence of 
post-traumatic intrauterine adhesions, partly or completely obliterating the utehne 
cavity. Endometrial responsiveness to steroid hormones is reduced in areas affected 
by intrauterine adhesions or fibrosis. A lesser degree of damage to the endometrium 
may produce patchy fibrosis without a significant amount of intrauterine adhesion, 
which is sometimes referred to as part'ia\ or incomplete Asherman's syndrome. 
Successful division of the intrauterine adhesions in cases without extensive fibrosis 
may restore the responsiveness of the endometrium and lead to regular 
menstruation. However, the presence of extensive dense fibrosis indicates a poor 
prognosis. 
iii) Uterine fibroid 
Uterine fibroid may also affect implantation and increase the risk of 
miscarriage. It has been suggested that reproductive outcome is significantly 
compromised with sub mucous fibroids (i.e. fibroids distorting the cavity), modestly 
compromised with intramural fibroids, and possibly compromised with subserosal 
fibroids (Seoud et al., 1992; Farhi et al., 1995: Eldar-Geva et al., 1998: Ramzy et al , 
1998; Stovall et al., 1998; Bajekal & Li, 2000: Hart et al.,2001). It appears fro, 
number of retrospective and cohort studies that there is good evidence that removal 
of sub mucous fibroids reduces miscarriage rate, and some evidence that removal of 
intramural fibroids also reduces miscarriage rate (Li et al, 1991; Bajekal & Li. 2000) 
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2.2.3 Environmental Factor's 
i) Pentachlorophenol (PCP) 
This compound, present in certain types of timber preservative, has been reported 
as a possible cause of miscarriage. Serum PCP level may be measured and should not 
exceed 25 mg/ml (De Maeyer et al., 1995). 
ij) Stress 
Psycho-neuro-endocrinologlcal or psycho-neuro-immunological pathways have 
been proposed as possible mechanisms in which stress may contribute to miscarriage. 
The relationship between stress and corpus luteal dysfunction has been reviewed (Li & 
Cooke, 1991). Whereas, the relationship between stress and immune mediators in 
miscarriage was examined recently (Arck et al., 2001). These investigators studied the 
decidual tissue of women with first trimester miscarriage and found that women with 
high stress scores had a different pattern of Immunocompetent cells than women with 
low stress scores. 
iii) Infections 
Infections appear not to play a significant role In first trimester RSA. The 
Infection Is an occasional cause of sporadic spontaneous abortion and, consistent with 
statistical probability, RSA due to infection must be rare (Summers, 1994). Chono 
amnlonitis, however, may be a cause of premature labour and mid-trimester loss. 
iv) Smoking and alcohol 
Smoking has been reported to be associated with RSA (Dominguez-Rojas et 
al., 1994). There are conflicting studies about the association between alcohol 
consumption and miscarriage. 
v) Maternal diseases 
Maternal diseases including diabetes mellitus, systemic lupus erythematosus, 
thyroid disease, chronic essential hypertension and renal diseases appear to increase 
the risk for RSA. A case of prolonged hypo parathyroidism presenting as second 
trimester miscarriage has been reported (Eastall et al, 1985). However, current 
evidence suggests that well-controlled diabetes mellitus or treated thyroid dysfunction is 
not associated with RSA (Clifford et al., 1994). 
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2.2.4 Endocrinological disorders 
i) Luteinizing hormone 
The hyper secretion of Luteinizing Hormone (LH) has been considered as a 
marker of miscarriage (Homburg et al., 1988; Regan et al., 1990); A number of 
studies examined the prevalence of high LH levels and polycystic ovaries (PCO) 
among women with RSA (Sagle et al., 1988; Tuppala et a!., 1993b: Clifford et al 
1994; Carp et al., 1995; Bussen et al.. 1999; Li et al.. 2000). 
ii) Androgen levels 
Two recent studies have shown that androgen levels in the follicular phase are 
higher in women who have RSA than in normal fertile controls (Okon et al., 1998; 
Bussen et al., 1999). The observation is independent of the association between 
polycystic ovarian disease and RSA. The androgens cause an increase in epidermal 
growth factor receptor, concentration (Watson et al., 1998) and reduce the secretory 
activities of glandular cells as measured by glycodelin A production in a dose 
dependent fashion (Tuckerman et al., 2000), which suggest an adverse effect of 
androgens on endometrial glandular cell function. 
ii) Primary, endometrial defect 
Suboptimal progesterone production and uterine pathology may result in 
endometrial defects. A steroid receptor defect may be an explanation for the 
observed abnormality. The preliminary results using immune histochemistry suggest 
that steroid receptor abnormalities may be present in a small sub-population of 
women with unexplained RSA. However, further investigations are required, as 
identification of .these differences by steroid receptor immuno histochemistry alone 
is not sufficiently precise. 
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2.2.5 Immunological factors 
The immunological factors are very important in etiology, of recurrent spontaneous 
abortion as well as unexplained RSA. We will discuss all these factors in three major 
heads' 
1. Natural Killer Cells 
2. Cytokines 
3. Major Histocompatibility Complex 
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2.3 Unexplained RSA 
The cause of miscarriage in -50% of women with RSA remains 
unexplained despite thorough investigations. A number of possible etiologies have been 
proposed to explain the occurrence of RSA in patients in whom there does not appear 
to be any obvious cause. Repeated sporadic fetal chromosomal anomalies occurring by 
chance, such as repetitive fetal aneuploidies due to increasing maternal age, may be 
responsible for unexplained RSA (Stirrat, 1990). Several studies suggest that fetal 
chromosomal anomalies account, for -50% of sporadic first trimester miscarriage, and 
possibly a similar proportion of RSA. Miscarriages due to abnormal karyotypes often 
occur before 10 weeks gestation, including cases with fetal heart occurring after 10 
weeks gestation is less likely to be associated with significant chromosomal anomalies. 
Women over the age of 37 years are more likely to have miscarriages associated with 
fetal chromosomal anomalies, as a result of age-related decline in oocyte quality. 
Ogasawara et al. found that the frequency of normal embryonic karyotypes significantly 
increases with the number or miscarriages (Ogasawara et al., 2000). The olDservation 
indirectly suggests that as the number of miscarriage increases, maternal factors 
involved in embryo-endometrial dialogue may become increasingly responsible for 
pregnancy failure. HLA shahng in couples, especially HLA-B and DR. has been 
proposed as a possible explanation for unexplained RSA (Edmonds, 1992). Two recent 
studies suggested a link between HLA class II phenotypes and anti phospholipids 
antibodies in women with RSA (Christiansen et al., 1998; Hataya et al., 1998). Further 
studies are required to establish the role played by genetic factors in unexplained RSA. 
Histological examination of endometrial biopsy in the luteal phase is the, classic method 
used to evaluate endometrial receptivity. A number of studies have shown that 
unexplained RSA is associated with abnormal morphological development of the 
endometrium in the luteal phase. Moreover, there is also biochemical evidence to 
suggest the existence of an endometrial factor in unexplained RSA (Tulppala et al., 
1995).The levels of endometrial protein glycodelin A were found to be reduced in 
plasma and in uterine flushings of women with RSA (Dalton et al., 1995). In addition, the 
amount of glycoprotein MUC-I was also found to be reduced in the endometrium of 
women with unexplained RSA (Hey et al., 1995). 
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2.4 Natural Killer Cells 
Natural killer (NK) cells are lymphocytes involved .in the innate Immune 
response against certain microbial and parasitic infections (Scott & Trinchieri, 1995; 
Biron, 1997). These cells comprise 5-20% of peripheral blood lymphocytes and are 
present in spleen, liver, bone marrow, and thymus at a lower frequency and are rare in 
lymphatic and lymph nodes. However, in the mucosal decidual tissues of the maternal 
uterus, NK cells are the most abundant class of lymphocyte, representing up to 95% 
of all lymphocytes . Initially identified by their distinct morphology, NK cells in the 
placenta were designated "granulated metrial gland cells" in rodents (Parr et al., 1990) 
and "uterine granular lymphocytes" in humans (Blumer & Sunderland, 1983; King & 
Loke, 1991). Why do NK cells preferentially accumulate in the decidua? No clear 
rationale has emerged to explain this phenomenon. Given the established role of NK 
cells in innate immunity, protection of the fetus against trans-placental infections is a 
good bet, but non-immune functions involving fetal sustenance have also been 
proposed (Guimond et al., 1998). 
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2.4.1 Uterine natural killer cells 
Natural killer cells (identified by the surface marker CD56) are the dominant 
type of maternal immune cell populating the uterine mucosa during formation of the 
placenta (Moffett-King, 2002). These uterine NK cells are also present in the 
endometrium of non-pregnant women, when they are under the control of ovarian 
hormones, cycling together with the glandular and stromal compartments. After 
ovulation, uterine NK cells proliferate vigorously so that by the late secretory phase they 
account for at least 30% of the endometrial stroma. Uterine NK cells persist in the early 
decidua and accumulate in large numbers at the implantation site. Here they are in dose 
contact with the invading placental trophoblast cells, which transform the spiral arteries 
into high conductance vessels. This transformation is essential to ensure a normal 
blood supply to the fetus and placenta throughout pregnancy. Of central importance is 
that uterine NK cells are phenotypically and functionally different from NK cells in 
peripheral blood and should be regarded as a separate lymphoid subset. The presence 
of an apparently unique type or lymphocyte in the uterus at implantation and during 
early placentation is intriguing. However, despite much speculation, the function of 
uterine NK cells is completely unknown. They may affect the cycling endometrium by 
controlling vascular function through secretion of angiogenic growth factors. In this way 
they may be crucial in the decision to switch from endometrial breakdown 
(menstruation) to decidualization in pregnancy (King, 2000). More attention has been 
directed at their possible role in regulating the fetal supply line by modulating the 
structural adaptation of the uterine spiral arteries. This is achieved by invasion of the 
maternal decidua and adjacent myometrium by invasive fetal trophoblast cells. 
Trophoblast invasion is defective in intrauterine growth restriction, pre-eclampsia, and 
miscarriage (Pijnenborg et al.. 2003). How NK cells recognize trophoblast and the 
outcome of this recognition are under investigation. Recently, the NK cell receptors that 
can bind to trophoblast MHC class I molecules have been identified, and this has 
opened lip new ways to study the function of uterine NK cells (Parham, 2004; Hiby et 
al., 2004). At present, despite their compelling name, there is no evidence that uterine 
NK cells kill placental trophoblast cells. Instead, they probably have an essential 
beneficial effect on trophoblast by secreting cytokines that alter the depth of placental 
invasion. Natural killer cells acquired their name as a result of the initial test used to 
identify them in vitro. Unlike T lymphocytes. NK cells are able to spontaneously kill cells 
in a non-MHC-restricted manner. Regrettably, this is a misleading name in reproduction, 
and the powerful image of maternal cells attacking the fetus is emotive and easily 
exploited. 
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2.4.2 MHC class I receptors on NK cells 
MHC-class-l-specific NK cell receptors comprise two very different utilities of 
molecules (Table 2 1) one made of immunoglobulin superfamily (Ig-SF) domains, and 
the other resembling C-type lectins (i e in the C-type-lectin-domain family [CTLD]) In 
humans, 14 killer Ig-like receptor (KIFZ) genes are clustered in a 150 kb region of 
human chromosome 19 called the leukocyte receptor complex (LRC) KIRs are 
characterized by the number of Ig domains (20 or 3D) and by the length of their 
cytoplasmic tail Long-tailed KIRs (2DL or SDL) contain immunoreceptor tyrosine- based 
inhibition motifs (ITIMs), which recruit the phosphatase SHP-1 upon receptor 
engagement and induce inhibitory signals Short-tailed KIRs (2DS or 3DS) lack ITIMs 
and send activating signals to NK cells by association with the adaptor signaling 
molecule DAPI2 via a charged ammo acid in the trans-membrane region Some KIRs 
have specificity for epitopes of HLA, the human MHC classl molecules, whereas the 
ligands for other receptors, particularly the activating KIRs, have not been determined 
(Parham, 2001) Rodents lack KIRs, and instead use structurally distinct Ly49 CTLD 
receptors to hind MHC class I molecules on target cells Members of the Ly49 gene 
family (Ly49a-w) are located in the NK cell gene complex (NKC) on mouse 
chromosome 6 The Ly49 family includes both inhibitory and activating receptors, and 
some have specificity for mouse MHC class (Parham, 2001) The genomes of non 
rodent mammals, including humans, contain a single Ly49-like gene (Ly49L) Point 
mutations have inactivated the Ly49L gene in higher pnmates (gonlla, chimpanzee and 
humans), but in other species (cow, baboon and orangutan) it appears to be functional 
(Mager et a l , 2001, McQueen et al 2002, Guethlein et a l , 2002) Thus, Ly49 genes 
predate the divergence of placental mammals, but expansion of the gene family may be 
unique to the rodent lineage NK cells also express receptors that recognize non-
classical MHC class I molecules Inhibitory and stimulatory CD94-NKG2 heterodimers 
(containing NKG2A C, E or F) belong to the C-type-lectin super family and their genes 
are located in the NKC (Houchins et a l , 1991, Vance et a l , 1997, Lohwasser et al 
1999, Vance et al 1998) The organization of the CD94 and NKG2gene cluster is 
similar in humans and mice and although CD94 and NKG20 appear orthologous, that is 
not the case for the other NKG2 genes (Vance et a l , 1999) In humans, CD94-NKG2A 
and C receptors interact with complexes consisting of the non-classical HLA-E molecule 
bound to a peptide derived from the leader sequence of a classical HLA class I protein 
(Borrego et al , 1998 Braud et al , 1998, Lee et a l , 1998) 
Evidence from several quarters supports the view that decidual NK cells 
cooperate with extravillous trophoblasts express MHC class 1 molecules and those they 
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express HLA-C, E and G are good ligands for NK cell receptors Trundley & Moffett, 
2004). HLA-G is expressed only by extravillous trophoblasts and medullary epithelial 
cells or the thymus (Le Bouteiller et al., 2003), whereas HLA-C and HLA-E have 
ubiquitous distribution. HLA G is the LILRB1 ligand Chapman et al., 2000). HLA-E is the 
ligand for CD94- NKG2A/C (King et al., 2000), and HLA-C ligands engage several 
members of the KIR family (Vilches & Parham, 2002). 
Table2.1-. Characteristics of NK cell receptor families. 
NK Receptor 
family 
KIR 
ILT/LIR 
CD94/NKG2 
(KLR) 
NKG2D (KLRK) 
NCR 
Molecular Nature 
Ig- superfamily 
Ig- superfamily 
C-type lectin 
C-type lectin 
Ig- superfamily 
Genetic complex 
LRC(19q13.4) 
LRC 
NKC (12p12.3-
3.2) 
NKC 
Various including 
MHC, LRC 
Ligand 
HLA-A,Bw,Cw 
HLA Class 1a (-G) 
HLA Class 1b (-E) 
MIC and MHC 
class 1- like 
Viral 
haemagglutinins & 
others 
(Sawicki et al., 2001; Colucci et al., 2002; Biassoni et al., 2003) 
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2.4.3 Uterine NK cells in pregnancy failure 
Attempts have also been made to compare the number of NK cells in the non-
pregnant endometrium of women with recurrent miscarriage or infertility with that in 
normal controls (Shimada et al., 2004; Quenby et al., .1999). These studies are based 
on the doubtful premise that the unknown roles or NK cells actually relate to the 
numbers present. Normally, numbers of uterine NK cells change rapidly after ovulation, 
and quantification must be carefully correlated with the surge in luteinizing hormone. 
Furthermore, the density of NK cells throughout the mucosa is not constant, so all 
samples should be analyzed at the same depth beneath the surface epithelium. 
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2.5 Cytokines 
Cytokines are small, usually glycosylated proteins expressed and secreted in a 
highly regulated fashion, with the flexibility toad locally or at a distance, to limit their 
sphere of influence or act at a systemic level, and to exert transient or sustained 
effects. Cytokines have traditionally been divided into families dependent upon the 
immune cell of origin and the immunological effects that they bring about. CD4^ T-
helper cells are the major immune cells involved in cytokine production, and these can 
be divided into three functional subsets based on their cytokine production. Th I cells 
produce interferon gamma (IFNy), IL-2 and tumor necrosis factor beta (TNF (3) and 
these are the main effectors of cell mediated immune responses. Th2 cells produce 
IL~4, IL-5, IL-6 and IL-10, which are the main effectors of antibody- mediated humoral 
responses. The third T-helper cell population is that of the ThO cells; these are 
precursor cells which can be converted to either Th1 or Th2 type cells and can produce 
both Th 1 and Th2 cytokines as well as TNFa and granulocyte- macrophage colony 
stimulating factor (GM-CSF) further family of cytokinesis the pro-inflammatory cytokines, 
such as IL.-1, TNFa , IL-6 and leukemia inhibitory factor (LIF); these are produced by 
macrophages and are involved in the inflammatory events associated with tissue 
damage and repair It is now known that all these cytokines are also produced by cells 
other than immune cells, including the epithelial and stromal cells of the endometrium 
and the decidual and cytotrophoblast cells of the placenta. This is particularly pertinent 
to their potential role in reproductive failure. As T-helper cells are only a minor 
population of cells within the secretory endometrium and first-trimester placental tissue 
and therefore may not be the main source of cytokines present in the feto-placental unit 
The cytokine network operating in the female reproductive tract is governed 
predominantly by ovarian steroid hormones, and it is through the agency of cytokines 
that reproductive hormones exert their powerful influence on local immune activity 
(Robertson et al , 1994). During the oestrous cycle and pregnancy. Fluctuating 
concentrations of ovarian steroid hormones have a marked effect on the pattern of 
cytokines emanating from endometrial somatic cells, particularly luminal and glandular 
epithelial cells. Further modulation of the cytokine axis occurs in response to 
insemination (Robertson et al., 1992; Choudhuri & Wood, 1993; Tremellen et al., 1998), 
the presence of a conceptus (McMaster et al., 1993; Cocchiara et al., 1996) or the 
introduction of foreign agents or infection (Rasmussen et al., 1997). 
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2.6 G9a Methyltransferase: Role in implantation 
It has been shown that the histone methyl transferase (HMTase) responsible for 
methylation of Arg 2, Arg 17, and Arg 26 In H3 (Ma et al. 2001; Xu et al. 2001) and Arg 
Sin H4 (Strahl et al. 2001; Wang et al. 2001b) plays an important role in the 
transchptional activation of certain genes. Methylation of Lys 4 in H3 (H3-K4) localizes 
to heterochromatin boundaries and transcriptionally active loci (Litt et al. 2001; Noma et 
al. 2001). In contrast, current evidence suggests that H3 Lys 9 (H3-K9) methylation is 
responsible for the creation of transcriptionally repressive heterochromatin (Rea et al. 
2000). Pericentric heterochromatin contains enriched HP1 proteins from specific 
interaction between methylated H3-K9 and the chromo domain of HP1 (Bannister et al. 
2001; Lachner et al. 2001). Clr4 in yeast (Nakayama et al. 2001) and Suv39h in 
mammals (Aagaard et al. 1999; O'Carroll et al. 2000), which are counterparts of 
Drosophila melanogaster Su(var)3-9 protein, are major heterochromatic H3-K9 
HMTases and play a dominant role in pericentric heterochromatin formation. The 
pericentric heterochromatin architecture also plays crucial roles in chromosomal 
segregation as well as in establishing transcriptional repression. According to this 
notion, the loss of Suv39h HMTases abolished H3-K9 methylation at pericentric 
heterochromatin, inducing chromosomal instability (Peters et al. 2001). 
The evidence that G9a, a mammalian HMTase, is a candidate for H3-K9 methylation in 
non heterochromatic loci was provided by Tachibana et al. (2001). In vitro experiments 
showed that G9a had a 10- to 20-fold stronger HMTase activity toward H3-K9 compared 
to Suv39h1, and also that it could methylate Lys 27 of H3 (H3-K27) as well as K9, 
whereas the targeting site on H3 for Suv39h1 was solely Lys 9. Localization analysis of 
G9a in nuclei suggested that this HMTase might target sites at transcriptionally active 
euchromatin rather than repressive pericentric heterochromatin. To investigate the in 
vivo function(s) of G9a, we generated G9a-deficient mice and ES cells. Here, we show 
that G9a is essential for early embryonic development and plays a dominant role in H3-
K9 methylation of euchromatin. Moreover, G9a can exert transcriptional repression in 
vitro, a function that depends on its HMTase activity. Tachibana et al(2002) data 
suggest that the euchromatic H3-K9 methylation regulated by G9a is involved in the 
transcriptional silencing of developmentally regulated genes. 
G9a genes were mapped within the major histocompatibility complex class 111 region in 
mouse and human (Brown et al. 2001). Tachibana et al (2002) also reported Lethality 
and severe growth/developmental defect of G9a-deficient embryos and also Loss of H3-
K9 methylation leads to accumulation of acetylated H3-K9 and methylated H3-K4. 
Taking the above studies already being performed as a ground to our work we have 
conducted our study on Recurrent Spontaneous Abortion (RSA) cases in North Indian 
population so as to get the expression level of G9a methyl transferase protein in the 
decidual tissue samples acquired by the prerequisite patients being taken as subjects 
for our study purpose both in normal and RSA patients the expression was checked 
through western blot analysis. 
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Materials 
Acrylamide, bisacrylamide, ammonium persulfate, and N,N,N' ,N 
tetramethylethylenediamine (TEMED) were all products of BioRad Laboratories 
(Richmond, CA) Protein High range molecular mass standards were purchased from 
(Sigma Chemical Co (St Louis, MO) The Fruend's Complete Adjuvant and Fruend's 
Incomplete Adjuvant used for rabbit immunization was purchased from Sigma The 
horseradish peroxidase (HRP)-conjugated goat anti-rabbit immunoglobulin (lg)G came 
from Genei, Pvt ltd (Banglore) P 2938 Immobilon-P PVDF Membrane 26 5 cm x 3 75 m 
(Sigma) were used for immunoblotting Protease inhibitor cocktail (Sigma) and 
phenylmethanesulphonylfluoride or phenylmethylsulphonyl fluoride (PMSF) a serine 
protease inhibitor from genei Pvt Ltd (Banglore) were used in Protein extraction 
Patient material 
Biopsy matenal was obtained from the endometnum of 25 patients admitted for 
tubal ligation or from the decidua of patients undergoing a Caesarean section at term 
(38-40 weeks gestation) After removal of the placenta, the decidual sample was 
obtained from the pregnant uterus outside the area of the attachment of placenta In 
order to avoid the results being influenced by conditions which could alter the 
expression of proteins, certain exclusion critena for the study were defined as follows 
the presence of oelvic inflammatory diseases, overt infection or the intake of anti-
inflammatory drugs, steroid derivatives or hormones dunng the previous 12 months 
Endometrium of 25 patients admitted for tubal ligation (First tnmester) and decidua of 4 
patients undergoing a Caesarean at term (38-40 weeks gestation) were subjected to 
analysis by Pnor to participating in the study, all patients signed a consent form, which 
was approved by the Medical Superintendent, Safdarjung Hospital (New Delhi) Dr S 
M F Rehman (Surgeon) Dr R M L Hospital, New Delhi and Dr Seema Rashid 
(Professor) Jawaharlal Nehru Medical College (JNMC, Aligarh, India) 
PATHOLOGICAL TEST OF SAMPLES 
The samples were being given for analysis of contamination in the Department of 
Pathology, JNMC, Aligarh All the samples were being analyzed for the contamination of 
fetal tissue and to ensure the presence of only maternal tissue 
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Extraction of proteins (Nadia Berkova et a!., 2001) 
Biopsy samples of human endometrium or decidua of ~3 mg wet tissue were 
used. In order to avoid the consequence of immunoblotting being influenced by the 
presence of serum proteins, endometrial blood vessels were removed mechanically, 
and biopsy samples were extensively washed with PBS. Afterwards the samples were 
chopped and further washed extensively with PBS and homogenized. Tissue fragments 
were homogenized in a Potter-Elvehjem tissue grinder. Tissue proteins were extracted 
in a buffer solution containing 0.5% Triton X-100, 10 mmol/l HEPES (pH 7.4), 150 
mmol/l NaCI, 2 mmol/l EGTA, and 2 mmol/l EDTA, 0.1 -1 mM PMSF is used and Sigma 
Protease inhibitor cocktail. After centrifugation for 20 min at 15 000 g, the concentration 
of protein in soluble fractions was measured according to a published method (Bradford, 
1976*). The concentration of total proteins for each sample was adjusted to 0.5mg/ml. 
Production of Antisera 
Proteins were recovered from the medium of decidual tissue samples of normal 
patients. Each of the decidual protein emulsified with 0.5 ml of Complete Fruend's 
adjuvant (CFA) and 0.5 ml of 0.01 M PBS, pH 7.4. Three female rabbits were injected 
with the decidual proteins i.m. in each limb and s.c. in the back 4 times at 2-wk intervals. 
The first time with CFA and the next tree by Incomplete Freund's adjuvant (IFA) The 
first bleed was taken one wk after the 3rd injection, and the rabbits were bled out one 
wk after the 4th injection The rabbit's blood was allowed to clot for 1 h at room 
temperature, then was centrifuged at 2000 X g for 20 min. The cleared antisera were 
removed from the clots and stored at -20C. 
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Protein expression through SDS PAGE 
Proteins in the soluble fraction of the tissue extracts were separated under 
reducing conditions in 8%, 10%, 12% and 15% sodium dodecyl sulphate-polyacrylamide 
gel electrophoresis (SDS-PAGE) according to a published method (Laemmli, 1970*). 
The SOpI samples containing 30 pg of proteins in 3-fold-concentrated Laemmli solution 
(200 mmol/l Ths, pH 6.9, 6% SDS, 6% B-mercaptoethanol, 45% glycerol, 0,03% 
bromophenol) were boiled for 2.45 min before being loaded into the well. The bands 
were analyzed for presence and up regulation and down regulation of proteins in control 
as well as patient group. 
The staining was performed by Coomassie brilliant blue by taking 0.1 gm of 
coomassie in 45ml of methanol, 10ml of Glacial acetic acid and 45ml of distilled water. 
Then the staining solution is poured on the gel. (B.D Hames, Oxford University press, 
Third edition) 
Silver Staining: 
Staining was also performed through silver staining protocol (B.D Hames, Oxford 
University press, Third edition) by first fixing the gel in fixative solution for an hour which 
comprises of 50%acetone 60ml, 1.5ml Trichloroacetic acid (TCA) (50%)and 25^1 of 
30%formaldehyde. Then after an hour the gel was washed thrice with Distilled water for 
5sec each and treated with 50%acetone for 5 minutes. Then for a minute it was treated 
with solution containing lOO i^l Na2S203.5H20 (10%) in 60ml distilled water. Then the gel 
was again washed with distilled water thhce and impregnated with solution containing 
800^1 of AgNOs (20%), 600|al Formaldehyde in 60ml distilled water for 8 min in total 
dark after which it was again washed thrice and now treated with developer containing 
1.2gm NaaCOs, 25^l Na2S203.5H20 (10%) prepared in 60ml distilled water the gel was 
kept shaking in it until the bands start to appear in it after which the stopping solution 
i.e., 12% glacial acetic acid was poured in the gel to stop the solution after decanting 
the developer from the gel. Then the gel was hnsed with distilled water and stored in it. 
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Analysis for G9a Methyl transferase expression 
Dot Blot Analysis 
Dot blot technique was employed to check the expression of G9a protein in both 
control (normal) as well as patient sample for which 5ug of protein was being blocked 
on pre-activated PVDF membrane in 5% skimmed milk prepared in PBS for 1 hour at 
room temperature and then placed it at 4°C in refngerator overnight Washed with PBST 
(PBS + Tween) thnce then treated it in anti-G9a methyl transferase (G6919 Anti-G9a 
Methyl transferase antibody produced in rabbit, affinity isolated antibody, buffered 
aqueous solution, Sigma) pnmary antibody prepared in 1% PBA (BSA in PBS) i e , in a 
dilution of 1 1000i.ll antibody in1% PBA After incubation of 1 hour at room temperature 
again washed in PBST thnce and treated with secondary antibody i e , HRP conjugated 
goat anti- rabbit secondary antibody (dilution of 1 1000 , Ab in1%PBA is prepared) and 
incubated at room temperature for 1 hour washed with PBST thnce and treated with 
substrate solution (50mM Tns HCI pH 7 6, 12 ml + DAB 6mg+ H2O212ml) As the color 
developed the membrane dipped in substrate solution was washed with distilled water 
The expression and the presence of G9a methyl transferase was observed in the 
samples 
Western Blot analysis 
Proteins in the soluble fraction of the tissue extracts were separated under 
reducing conditions in 12% sodium dodecyl sulphate-polyacrylamide gel 
electrophoresis (SDS-PAGE) according to a published method (Laemmli, 1970*) The 
15 pi samples containing 7 5 pg of proteins in 3-fold-concentrated Laemmli solution (200 
mmol/l Tns, pH 6 9, 6% SDS, 6% S-mercaptoethanol, 45% glycerol, 0 03% 
bromophenol) were boiled for 10 mm before being loaded into the well After 
electrophoresis, the proteins were electrophoretically transferred onto a nitrocellulose 
membrane (Bio-Rad) at 4 X for 2 h at 250 mA using a Mini Trans-Blot Cell (Bio-Rad 
Laboratones Ltd) The membrane was then incubated in a solution containing 3% 
Bovine Serum Albumin (Sigma) in 0 1 mol/l Tns buffer, 0 9% NaCI, 0 05% Tween 20 
pH 7 2 for 4 h at room temperature, after which, pnmary antibodies were substituted by 
normal rabbit immunoglobulin at the same concentration Thereafter the membrane was 
incubated for 1 h at room temperature with HRP- labelled goat anti-rabbit antibodies 
(1 1000 in PBS) (Sigma) The bands were visualized after treating the membrane with 
fresh substrate solution consisting of 12ml, 50mM Tns-HCI (pH7 6), 8mg of 3 3-
diaminobenzidine tetra hydrochloride (DAB), 30% Hydrogen peroxide 12 pi in dark The 
reaction was stopped as soon as the bands were visible by washing the membrane with 
distilled water (Bio- Rad) 
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(A). SDS PAGE OBSERVATIONS 
1 
TP% 
''*-^" 
M 2 3 45i . i .8 
116KD 
97KD 
84KD 
66KD 
f 
dSKD 
a6KD. 
Picturel: 12% SDS PAGE Gel of decidual tissue protein showing the following lanes 
1 Molecular weight marker wide range 
2 Normal sample 
3 Patient with recun'ent abortion in first tnmester (PI) 
4 Patient with recurrent abortion after 3 months of gestation (P2)(Twin pregnancy case in which due to death of one fetus 
another died) 
5 Patient with recurrent abortion after 3 months (P3) 
6 Patient with recun-ent abortion after 2 5 months (P4) (Doxycycline treated patient with history of typhoid) 
7 Patient with RSA after 2months and 20 days of gestation (P5) 
8 Patient with RSA after 1 5 months of gestation (P6) (Patient with history of typhoid) 
9 Patient with RSA after 2 5 months of gestation (P7) 
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im 
116KD 
97KD 
84KD 
66KD 
nctur *2 i 10% SDS PAOE 0«l of decidual tiMue protein showing ttie following lane* 
1 Molecular weight marker 
2. Normal sample 
3. P3 sample of Gel 1 
4 New P11 sample of 1 5 months of gestation with complaint of spotting 
S. New P12 sample taken from JNMC normal maternal and compared to earlier normal sample 
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116KD 
97KD 
84KD 
55KD 
PIctursS 8% SOS PAGE Oal of decidual tiuue protein showing the following lanes: 
1. Marker Wide Range 
2. Bovine Serum Albumin (BSA). 
3. Normal Patient 
4. Patient with 3 month gestation and 8.S hours of bleeding. 
5. Patient with 2.5 months of gestation and 13.5 twurs of bleeding. 
6. Patient with 3 months of gestation and 5 days of bleeding. 
7. Patient with 2.5 months of gestation and 5 days of bleeding. 
8. Patient with 2months and 20 days of gestation and 8 days of bleeding. 
8. Patient with 1.5 months of gestation and 9 days of bleeding. 
10. Patient with 2.5 months of gestation and IS days of bleeding. 
11. Patient with 3 months of gestation and 9 hors of bleeding. 
Nishat Fatima, Department of Biotechnology, AMU, Aligarh | Observations and results 
OBSERVATIONS AND RESULTS 
45KD 
Pi«:ture4; 15% SDS PAGE Gel of Blood sample showing the following lanes 
1. NomMl patient sera 
2. Patient with 2.S months gestation with subsequent bleeding. 
3. Patient with 3 months gestation and sutwequent bleeding. 
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(P). POTPUQT OB§ERVAT>QNS: 
it was observed that the normal sample consisted of G9a methyl 
transferase molecule which was under expressed in the patients as compared to 
that of normal and was even absent in other patients. 
Pictures 
Pictiirs V 
The Patient Tissue extract loaded on Dot Blot of figure 5 (Unknown quantity Just 
to check the presence of antigen) and figure 6 {B\ig per sample) for determination 
of the presence of G9a Methyl transferase antigen. 
Lanes loaded: 
1. Normal delivery patient highly expressed. 
2. Patient with 3 months gestation and 1 day bleeding.(Twin pregnancy case in which due to death of 
one fetus another died) 
3. Patient with 3 months gestation and 8.5 hours bleeding. 
4. Patient with 1.5 months gestation and 9 days bleeding.(Doxycycline treated patient with history of 
typhoid) 
5. Patient with 2months 20 days gestation and 8 days bleeding. 
6. Patient with 2.5 months gestation and 5 days bleeding.(Patient with history of typhoid) 
7. Patient with 2.5 months gestation and 15 days bleeding. 
8. Patient with 2.5 months gestation and 15 days bleeding. 
9. Patient with 1.5 months gestation and 9 days bleeding 
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(C). WESTERN BLOT OBSERVATIONS: 
JUa 
M K> 
If 
4^ 
Plctura?: Gel and WMtem Blot as compared to 
each other for confirmation of results. 
PieturaS; Comparing result of normal and 
alxiormal cases in t)oth Gel and 
western bkA membrane. 
The antibodies were raised against the nonnal decidual extract of Normal 
pregnancy cases and the antibodies were made to react with the membrane on which 
the abnormal patient's protein was transferred. We can see the appearance of almost 
all the proteins of nomnal tissue sera reacted with the antibodies remarking the 
antigenicity of the proteins to be reactive with the antibodies generated in the rabbit. So 
it could be concluded by these results that the proteins observed in this western blot 
have a specific antigenicity for the epitopes found in the normal decidual tissue sample 
of pregnant cases. So, the expression of these proteins demonstrates it to be the 
normal requirement of expression of these proteins in the decidual patients. 
Where as, in picture 8 only two proteins are expressed of abnomnal cases when 
the antibodies of the normal decidual tissue proteins generated in rabbit are made to 
react with the membrane containing the abnonnal tissue proteins gave us a very 
important clue that the expressed proteins are normal but the other unreacted ones 
which are left unexpressed on reaction with normal antibodies could be said to be 
having an un reactive epitopic region or having a variation in antigenicity which could 
also led us to come to a conclusion that the proteins other than the expressed ones 
demonstrate a change in the epitopic region or the variation of antigenicity of these 
proteins could be responsible for RSA. Another conclusion which could be drawn is that 
the unexpressed proteins could be totally different proteins which are only expressed in 
RSA patients and this infonnation could be used in diagnosis of RSA patients before 
any abortion occurs. 
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Plctuni9: Wectern Uot resuK of the 2 laofonns of G9s methyl traneferase being found in the RSA as well as the normal sutijects in 
our study where P1, P2 and P3 are RSA sufajecte and P4 Is normal subject 
From picture 9, it is quite evident the expression of both the isofomns of G9a methyl 
transferase being expressed in all the patients of RSA and Nomrial i.e., 180 KD and 160 
KD, As being already discussed the role of G9a methyl transferase in the thesis without 
going in its theory we have an observation of non expression of G9a methyl transferase 
in the patients with a history of typhoid confinning our dot blot observation too. 
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Expression of abnormal molecules: 
There were many molecules that were found in patients under or over expressed 
in comparison to normal or control sample. As we know that lest we took so much 
precautions to avoid contamination but still we could not prognosticate the results 
saying it to be 100% free from fetal tissue/ protein and we decided to cogitate our 
results by interpreting it in terms of the molecules of samples for which we had done 
pathological test and are sure to be contaminant free. 
We could also single out the fetal protein of the contaminant samples, which 
saved our samples too from being squandered. 
We have observed that the recurrent abortion with sudden bleeding was 
observed in the first trimester (i.e., 2.5months and 3 months) physically in the women 
who were in the weight range of 35kg and 55kg which could be one of the reason being 
underweight with a height range between 4'11" -5'4". We can say nutrition of mother is 
also an essential criteria which should be taken care of during pregnancy and recurrent 
abortions could be avoided. No physical injury in all cases was observed and it was 
confessed by the patient being totally unknown of the cause and sudden blood spotting 
being found. 
The blood samples analyzed through SDS PAGE gel brought to notice a protein 
which is between 55KD and 45KD protein expressed only in normal sera sample as 
compared to that of patient sera lanes 2 and 3 of picture 4. 
One more interesting thing was observed that all the protein expression of patient 
from Safdarjung Hospital as well as JNMC, Aligarh were found to be almost one and the 
same of patient with some similar proteins being less expressed or more expressed in 
patients compared to the bleeding period of the RSA patient and normal delivery 
patient. So we can say that through our study we had standardized a particular protocol 
for protein extraction from patients and also came across various proteins which could 
be held responsible for the cause. 
Proteins synthesized by decidua from several species other than man have been 
reported (Bell et al., 1977; Leavitt et al., 1985; Joshi et al., 1981; Bartol et al., 1985; Das 
and Martin, 1978; Lejeune et al., 1982; Umapathysivam and Jones, 1978). 
It was very evident from the results we obtained that the expression of various 
decidual proteins (DP) that certain different proteins like the Decidual Proteins of 
molecular mass 97KD, 84 KD, 78 KD, 70 KD, 60 KD, 50 KD, 34KD, 25 KD and 23 KD 
were the nine DP found to be expressed differently in the recurrent spontaneous 
abortion cases as compared to the normal pregnancy cases. 
It was quite evident from our results that their were proteins which were different 
from that of the normally expressed one in the decidua and some with variation in 
expression level as compared to the normal decidual tissues. 
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So, we can also in fact compare our results with the already conducted study by 
Kysalus et a! (1987) on normal decidual explants with 8 identified decidual proteins. 
Which were also found common in our case but with a variation in the expression as 
compared to our normal cases and their study and also some uncommon DP were 
found in the abortion cases. By comparing the proteins we can also say the 
contamination of fetal protein could be proved to be absent in the sample as the study 
conducted Kysalus et al (1987) was being conducted on pure decidual explants which 
demonstrated 8 decidual proteins whereas the proteins like G9a methyl transferase of 
molecular weight 180 KD and 160 KD were not included in his studies as his study was 
based on the decidual explants and its proteins whereas ours is a study on the patients 
decidua which clearly showed us the results of these proteins as these are the proteins 
essential for the development of the fetus being produced in the early developmental 
stage. 
We have tried to also find out the similarities in proteins of both abnormal and 
normal cases. Interestingly we found out through our western blot result that the 
variation in antigenicity of proteins, (could be also said to be a change in the epitopes) is 
or could be a reason of recurrent spontaneous abortions. 
Now I would like to talk about the advantage of this result being conducted in the 
Interdisciplinary Biotechnology Unit, A. M. U, Aligarh in collaboration of Department of 
Gynecology and Obstetrics', Safdarjung Hospital, New Delhi, Jawaharlal Nehru Medical 
College, Aligarh and Dr R. M. L. Hospital, New Delhi. 
We the biotechnologist and scientist working in cooperation with the medical field 
try to improve the level of prognosis so the diagnosis could be done at an earlier stage 
and the advancement in the medical field could be achieved by diagnosing a patient 
before any loss occurs. 
By the study we conducted in the North Indian female population we have tried to 
standardize our method of electrophoretic banding similarities between the positive and 
negative controls. 
Now how is it possible to diagnose a patient through our result? A good question 
and the answer to this is we can compare the proteins from the tissue of maternal 
decidual portion at an early stage and compare it with the already standardized results 
already shown in our study work and could take a precaution or inform the patient at an 
earlier stage of the miscarriage which could occur. 
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Expression of G9a Methyl transferase: 
One of the most fascinating finding in our result is being found in the patients with 
a history of Typhoid and the patient treated with doxycycline didn't showed the G9a 
methyl transferase protein in dot blot and we can more ol^ en see through the Gel result 
of Gel 1 lane 4 and lane 8 respectively and through western blot too the result was 
confirmed 
From the 12% Gel we could see 55KD protein to be expressed only in patients 
and not in normal even in the 8% Gel the results are repeated. We could see various 
other proteins between the 205KD and 116KD, which is not found in patients. This is the 
region where G9a methyl transferase protein is found in normal patients confirming our 
Dot blot results. As G9a methyl transferase which exists as two isomers of molecular 
weight -160 KD or 180 KD so it could be any band between 205KD protein and 116KD 
protein which is confirmed through western blotting in our studies. 
G9a methyl transferase is a protein required for fetal development and this is 
found in normal samples efficiently as compared to the RSA patients leading us to 
conclude that under expression of this protein could be one of the most possible reason 
for recurrent spontaneous abortions in the North Indian population of RSA females and 
could also be regarded as the predominating factor too. We can clearly observe from 
the Dot blot result of picture 6 in which equal amount of protein was loaded (i.e., 5|.ig) 
which led us to conclude that the patient with history of typhoid and doxycycline treated 
patient lacked the G9a Methyl transferase protein which is essential for the fetal 
development and normal pregnancy. Talking about it in another way round we can say 
that the typhoid affected patient may be producing any molecule which inhibits the G9a 
methyl transferase protein. Since the abortion cases showed low expression of protein 
and there could be a possibility that any molecule or factor responsible for inhibiting the 
expression of this protein in patients is yet to be found. 
The Western blot results fascinated us too with 2 prominent bands expressed in 
all cases except the typhoid cases. Thence, confirming our result. 
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SUMMARY 
The study we conducted was to find out the immunological and the biochemical reason 
responsible for the recurrent spontaneous abortion cases. We compared the proteins of 
normal and abnormal cases and tried to know the biochemical/ immunological reason of 
abortion. It was very evident from the results we obtained that the expression of various 
decidual proteins (DP) that certain different proteins like the Dedduai Proteins of 
molecular mass 97KD, 84 KD, 78 KD, 70 KD, 60 KD, 50 KD, 34KD, 25 KD and 23 KD 
were the nine DP found to be expressed differently in the recurrent spontaneous 
abortion cases as compared to the normal pregnancy cases. It was quite evident from 
our results that their were proteins which were different from that of the normally 
expressed one in the decidua and some with variation in expression level as compared 
to the normal decidual tissues. Similarities were found in the proteins of both abnormal 
and normal cases. Interestingly we found out through our western blot result that the 
variation in antigenicity of proteins (or a change in the epitopes) is or could be a reason 
of recurrent spontaneous abortions. Through our study we can help in prognosis of the 
patient and help in early diagnosis of recurrent spontaneous abortion cases by 
comparing the proteins from the tissue of maternal decidual portion at an early stage 
and compare it with the already standardized results shown in our study work and could 
take a precaution or inform the patient at an earlier stage of the miscarriage which could 
occur. 
The expression of G9a methyl transferase a protein required for fetal 
development was also obsen/ed whose expression was found in normal samples 
efficiently as compared to the RSA patients leading us to conclude that under 
expression of this protein could be one of the most possible reason for recurrent 
spontaneous abortions in the North Indian population of RSA females and could also be 
regarded as the predominating factor too. We can clearly observe from the Dot blot 
result of picture 6 in which equal amount of protein was loaded (i.e., 5|ig) which led us 
to conclude that the patient with history of typhoid and doxycycline treated patient 
lacked the G9a Methyl transferase protein which is essential for the fetal development 
and normal pregnancy. Talking about it in another way round we can say that the 
typhoid affected patient may be producing any molecule which inhibits the G9a methyl 
transferase protein. Since the abortion cases showed low expression of protein and 
there could be a possibility that any molecule or factor responsible for inhibiting the 
expression of this protein in patients is yet to be found. Whereas the western blot result 
of picture 9 led us to conclude that G9a expression was found in all the RSA and normal 
patients except the patients with history of typhoid. 
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